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Editor, A 31-year-old male presented with difficulty in swallowing since 8 months. On examination, a growth was identified in the floor of the mouth and middle third of the alveolus. The magnetic resonance imaging (MRI) revealed a multiseptate, cystic mass involving the mandible with erosion of the bone and extension into the adjacent soft tissue. These findings were suggestive of a malignant lesion. Subsequently, the patient underwent a middle one-third mandibulectomy with bilateral modified neck dissection.
Gross examination revealed a 3.7 × 2.5 × 2.0 cm mass in the floor of mouth involving the underlying mandible. Microscopy showed an epithelial tumor composed of interconnecting islands and plexiform arrangement intermixed with solid epithelial sheets and islands. The epithelium had a columnar basal cell configuration bounding a stellate reticulum interior. Areas resembling classic ameloblastoma (AB) were also noted [ Figure 1a and b]. The tumor infiltrated into the mandible and adjacent soft tissue [ Figure 1d ]. Cellular pleomorphism was noted. The mitotic rate was 6/10 hpf [ Figure 1c ]. There were no lymphovascular emboli or perineural invasion. All the resection margins were free. Modified neck dissection revealed reactive lymph nodes. The immunohistochemistry (IHC) revealed the neoplastic cells to be diffusely positive for p63 [ Figure 1f ] and pancytokeratin. Ki-67 labelling index (LI) was nearly 20% in the highest proliferating areas [ Figure 1e ]. The stellate reticulum cells showed focal positivity for S100. Cytokeratin 18 (CK 18) was diffusely positive in all the layers in tumor cells [ Figure 2 ]. A diagnosis of AC was made based on the cytological atypia, high Ki-67 LI, and infiltrative growth pattern. Patient was asymptomatic on follow up over the course of 4 months. Odontogenic tumors are rare. [1] The classification of odontogenic tumors has been a controversial topic for decades. The term ameloblastic carcinoma (AC) was first used by Shafer in 1983 to describe AB cases with malignant transformation. [2] Metastasizing ameloblastoma (MAB) is diagnosed when metastasis of AB occurs. There is usually little atypia and presence of significant atypia should alert to the diagnosis of AC. [1] AC primarily affects middle-aged individual with mean age of 49-56 years and a male predilection. [2] [3] [4] The most common site involved is the mandible, followed by the maxilla. [2, 4] Majority of the tumors arise de novo and some arise from a pre-existing AB. [3, 4] Radiological examination often reveals a multilocular mass and with focal radiopacities. Root resorption can also be noted. [2] Perforation of the cortical plate and extension into surrounding soft tissue is usually indicative of AC. [5] The differentiation of AC from AB is most important. AC is diagnosed when there is evidence of cytological atypia in a histological pattern of AB. An elevated mitotic rate is especially helpful as AB exhibit less mitosis. [6] IHC may be helpful in distinguishing the two entities. Ki-67 LI is found to be significantly higher in AC than in AB. [7, 8] Mean Ki-67 LI in AC has been reported to be approximately 20%, while in AB it is approximately 4%-5%. [7] The expression of certain CKs can also help to differentiate between AB and AC, with CK 18 being especially useful. While CK 18 is diffusely positive in all tumor cells in AC, it is only weakly positive in stellate reticulum in AB. [8] CK 14 and CK 19 are expressed in both the epithelium and stellate reticulum in AB and AC. CK 7 is negative in both AB and AC. [8, 9] Recently, SOX2 has been proposed as a sensitive and specific IHC marker for AC. It is negative in AB, but diffusely positive in AC. [10] Matrix metalloproteinase-2 (MMP-2) and MMP-9 have also been studied as potential markers for differentiation between AB and AC. MMP-2 is expressed in both the tumor cells and stroma, but AC shows a higher expression as compared to AB. [8, 11] The results of MMP-9 have been controversial with some studies reporting increased MMP-9 expression in stromal cells in AC as compared to AB, whereas others have found a higher expression of MMP-9 in tumor cells of AB rather than AC with no difference in the stromal expression. [8, 11] However, their diagnostic utility has not been well established.
The other differentials include basaloid squamous cell carcinoma, primary intraosseous carcinoma, squamous odontogenic tumor, and calcifying odontogenic tumor. The characteristic periodic acid-Schiff positivity in micro cystic spaces in basaloid squamous carcinoma helps to distinguish it from AC. [4] Primary intraosseous carcinoma and squamous cell carcinoma arising in lining of odontogenic cyst shows squamous differentiation but lacks an AB component. [5, 12] Squamous odontogenic tumors show benign squamous epithelium with microcystic changes and keratinization but lack the AB differentiation and cytological atypia. [5] Calcifying odontogenic tumors show features of squamous cell carcinoma along with characteristic amyloid deposition. [12] Keratoameloblastoma and acanthomatous ameloblastoma are benign variants of AB which can sometimes be confused with AC but the extensive squamous metaplasia, keratinizing cysts, and lack of cytological atypia help in differentiation. [5] Other rare differentials which can be confused with AC include metastatic carcinoma to the jaws from lung, breast, gastrointestinal tract, and salivary gland tumors. However, these can be reliably ruled out by clinical evaluation and immunohistochemistry.
Surgery is the most widely used treatment option, with the role of radiotherapy and chemotherapy still not very clear. There is a higher recurrence rate following curettage alone than following partial resection, and therefore a wide surgical resection, with clear margins, is recommended. [4] Radiotherapy has been used in cases with positive surgical margins, perineural infiltration, or soft tissue invasion. [4] Since AC has a high recurrence rate and frequent metastasis in the lung and regional lymph nodes, it is pertinent that the patients be followed long term. [3] [4] [5] The 2005 World Health Organization (WHO) classification defined AC as an entity combining histological features of AB with cytological atypia, even in the absence of metastases and divided it into three types -primary type, secondary intraosseous type, and secondary peripheral type. [2] The latest WHO 2017 classification has somewhat simplified this classification and only one type of AC is now recognized. [1] Since the present case showed areas resembling AB, we postulate that the AC arose in a background of AB. We also propose that AB and AC represent clinicopathological continuum in the natural history of this disease. However, more case studies and molecular work up needs to be encouraged to clearly define its biologic behavior and long-term prognosis.
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